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(57) Abstract: 

PURPOSE: A method for manufacturing a substrate of a thin film 
transistor for liquid crystal display is provided to reduce a 
manufacturing cost and increase yield, by decreasing the number of 
manufacturing processes. CONSTITUTION: A gate interconnection 
including a gate line, a gate electrode and a gate pad is formed on a 
substrate by using the first photo mask. A gate insulating layer, a 
semiconductor layer, a contact layer, the first data metal layer and the 
second data metal layer are consecutively deposited on the gate 
interconnection and substrate. The second and first data metal layers 
are etched by using the second photo mask to form a data 
interconnection including a data line, source and drain electrodes. The 
contact layer is etched by using the data interconnection as a mask to form a contact layer pattern identical to the data 
interconnection. A passivation layer covering the semiconductor layer and data interconnection is deposited. A photoresist 
layer is applied on the passivation layer. Exposure and development are performed regarding the photoresist layer using the 
third photo mask, and a photoresist layer pattern having partially different heights is formed. The first, second and third 
contact windows respectively exposing a part of the first data metal layer of the drain electrode, a part of the first data metal 
layer of the data pad and a part of the gate pad are formed. A pixel electrode connected to the drain electrode through the 
first contact window is formed by using the fourth photo mask. 
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E 6b gJ 6cfe E 4aOI|A| IVb-IVb' <M gl IVc-IVc' aft qq »q EA|» BSEOU. 

E 7afe E 6a LUXI 6c qg B31|0||A|2) qq MaxlSP HHxIEOia, 

E 7b S! 7cfe qq E 7aOI|A| Vllb-Vllb' £\ g] Vllc-Vllc' £Jg pq 8P EA|*r 0SEOI31. 

E Safe £ 7a LHXI 7c qg Qm\M°\ qq SS«AlSE| ?l»2| HHx| E0| 2 . 

E 8b g! 8cfe qq E SaOilA) Vlllb-Vlllb' £! gJ Vlllc-Vlllc' £jg PEI Sq EA|«? ErSEOU, 

E 9a g! E 9bfe qq E 8aO||A1 Vlllb-Vlllb' id gl Vlllc-Vlllc' i!g PE| fiE| EA|*r 0BE£A1, E 8b g! 

e 8c°i =?sg 91 ?*liq g§q 5! EMIwiAiq bseou. 

£ 10a gj 10b, E 11a SJ 11b2, E 12g qq E 8a LHXI 8c°| B?l|0||A| A|gE|fe Sq±3q =P3Eg E 

aist eatom, 

E 13a gj 13bfe qq E 8atH|A) Vlllb-Vlllb' & g! Vlllc-Vlllc' £!g PP SP EA|*f BE9ESA) . E 9a gl 
E 9b qg 03)iOI|Ai°) BBEOIP, 

E 14a gj 14bfe qq E 8aO||A1 Vlllb-Vlllb' A| §y Vlllc-Vlllc' £jg PP SB| EA|gh 0DjE£A1. £ 13a gj 
E 13a qg B3||0I|A|2| BBEOU, 

E 15a §J 15bfe qq E 8aOi|A1 Vlllb-Vlllb' < ° V V PP SP EA|s|- ggESAI. E 14a g] 
E 14a pg EPHOMP B0EO|2. 

E 16a gl 16bfe qq E 8aOI|A) Vlllb-Vlllb' jM gj Vlllc-Vlllc' fji Pq SP EA|*? BSESAi. E 15a gj 
E 15a qg EOI|0||A]°| BEE0I3. 

E 17a g! 17bfe qq E 8aCH|A1 Vlllb-Vlllb' Aj gl Vlllc-Vlllc' dli PP SP EAIgj BBESA), E 1Ba g! 
E 16a Pg 93II0IIA12) BSE0I3. 

E 18 LHX| E 23fe g gfgSI S|2 fe|A|OI|0|| PS qq EgHXI^q PBP All 2 SSS gS £A10l| PP 

qpfcS BBeou. 

E 24 mx| E 29fe g stgq »|3 oil oil ps qq ejhxi^ei ?is»2| Alls SBi SS £aioii qq 
qqtH BBEOiq. 

ft'©"/ £',<//£> 

S BSg 5H3 hai SXIS Hfst eeh^i^ei ;>|B2| gfaoil 2.f°h aoiq. 

gjysjos ojig HA| gxlfe ^ S2| ?|©o S 0|^0)X|Df. 0| § »m Efe gf^ H¥«l 

& Aj A |?|fe ^ g^q S^OI i^EIOi OIS S=OI| £J7|qb a°J§ 3ESS°S*I St^S HAISfe ssi 

oi q. 

¥ S2| gO||A) 8H3 HAI SSIg afs|eaHX|^q 7|HfS S gfgA|q CH&hDJ^- gS|#g fl|95-189s 

oiiai?j ?>oi, ^I5_i ? ioii a^qoi °Jfe qaf eaAi^qq oi oil qqoi wiofEife Si s^s ?|g 
»q. 

01 golsaoilAiq yoi atq EgHxi^El ?|©S oia SOU S£! atqq as,' gj A|£i ^zj ggg SSIOI 
WI5&q. ah 95- 189 soil a) q Aia ^ sss - «g. = aioii SAiqfe ¥^31 naxi om 

sf ¥ go S u -oi ESAm ? asmfe sa°s ^aispi msai. asqoi oioii at>iq a 

g& ^Jflis =XH5W. oioil qq ±|2f ao|E a§s|q. qqAl. AfS g§g q^sl ^A|S|0)ot 
&q. 

Am i|q S3S fioi Alls sqt b*??l 9ISI01 4sq Dl^ai o|gqo| ^ ^m\±£\m xiismfe 

aao| A TFT Manufactured by 4 Masks Process with New Photolithography (Chang Wook Han g. 
Proceedings of The 18th International Oisplay Research Conference Asia Display 98, pp. 1109-1112, 
1998. 9.28-10. 1 )(0| o r "0 r A|0| qsga|0|"q Sf)0|| ?|XHE|0| HQ. "0|A|0| q SSc||0| "Oil fe m% ¥g 

oiipj aeiE(grid)q °ife qsa« *iai gfq asq* es*j°s*i. hbie SAfqfe aoi °f 

m soi cis ?gHQ ^Jiiq sfs -g 0 | asq Dne# samfe ?i#oi ^ixheich aq. oiae} 
sm oil ai ^iq* §ia asq q^qsq qq aoi» ?g»2g aqu 4 siq. qqAi. a r ^3 4* 
q?ll qgqfe 31 01 q-gsiq. nyq. 3E|e d|a 3 ^ai sibis ^ afe g^oi ejgsioi sich SS9I 
e g^e ns\m 4 aqq. a ai e 4 sip qqqE ssi^25 qq aoi» ^sm *\m\s= 
qife oiBjgoi °ip. 

£ s t , D|g=q A1I4.231.811S. X1I5.618.643S. All4.415.262S g! gjM^ ^sjgjuga iS|61-181130S 

goilE ibie SD|S3« oigqoi esswp. SQ|^3q qBS saqoi ¥qg« P=?ll S 
esmi aas asqq ^mnm oigmfe 01s ^gj gj «fa} qq g}a goi gqqoi °iEq 01 s se& 
gam ssig* aq. 

g BSoi oi¥3Xi qfe ?l #q qsife 5Hg hai sqg qq eimxi^ei qaq si soil qgqfe qs 
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3 sot mis sq» y^s aoiq. 

g bsoi oi¥3xi sis cii 3ig;q amis ag s^s ahs qs aois qqqgAiE qqq aj^ a 

oioil moMte 3S£) ^OIB 3iE3| Sfe aom. 

g Hfgoi 0|¥3X1 qs qg 3|irq awi^ BHag AHXHa g^m g s»o|S 0|gqE£ Algqoi HHa 
^31 gf^AIU3J gAlotl, DflE¥0l|AHS q±3q ^3|g!0I XHXHa S^qg XH|3Ho|o| H1E¥ «t3g Sf 
a-A|?IS aoiq. 

g as oi oi¥3Xi qs qg qirq smife gsg ¥eoilAHq yx|» giisu q yq pjtH 31 g gfxi 
«K» a* Sifg STOS 3101 q. 

s ass ?m as awie shsspi 3 ska. jhoim bheii saqs 3hioi<= um es qioiei dhe gj 
eeiipj aqs saqs qi oi eh wigs s^i sisoi ss W¥ s^qq xixnay &v s^qq oisqs 

£ a£S|3. 1S|2| Aia qq ggg SoH as@ ¥gqE3 ^IPl qg a^st ISIS oigqoj 3I|0| 

M IHEq Sl¥^. dlOIEt DUE a! E3IPJ 3qq o(¥qg qq EEHUIS S^&q. 

£ Bgq aA|oi|oi| qg 9Hg HA| axig qq ebhxi^eh 3|&q xi|3L S-aoi|AiS. 3iS ?| oil xm ani 

^31 AlgSlOt 3||0|M4!. 311 01 e 3q gj 3I|0|!= DHEg SSShS 3||0|E UH3S SSS|3. 3||0|)= UK id 

gj ?ieh ?i oil ?iio|e ggsi. yExii#. ®mm. m qioiq s^q gj w chioieh s^qg g^qoi m 

Sf«h qg, XH|2 KD(A3f AlgSKX Xl|2 a XH|1 «|0|E1 S^qg qqs|0| CHI 0| E) >d gj g) EaiPJ 

3qg 5i§lfe chi oi eh hh^« sa&q. qg. chioi eh HH3g 01^33 sioi S^gg qqqoi hioieh 
uiiaq SSSj nHg°l a*S IHSS 39813. 3 ?|oil yExllgq chioieh dHi!« SS H^M gsfm 

q. qg. esq ?ioii qaqg E5si3. »i3 im±3g Aismoi aa^s 5! a^moi, ¥Soii 

qq ^op| qs yafst msg aa&q. o| ag(a{ miE!8 oissioi. a^si. EBII°! s^e) xi|2 q|0| 
EH S^st ffl¥. H|0|EH EHH21 H|2 (HIOIEH g^aH gJ¥. e!E«li S! ^|o|e S25H« ^5|o|. naiej 
3^21 XHI1 q|0|EH g^st qj ¥i q| 0 |EH XIM Qjoi eh gJ¥ S! ?II0|e hhe gji^s Eaj 

LNfe XHI1 U| X] XHI3 g*SH# S9St3H gA|0|| B>Eai IH6!S SS&q. OI*. XH|7HS(3, 
XHI4 301^311 AhSSIOI. XH|1 qX| XHI3 a*Si So« Eai°l S^. CH|0|EH IHE°| XH|1 g^S{ a ^|0|e 

HHE2I 2}at aaqfe s^. tnioiq hue es bis a ^iioim ms es hhss sssis ¥§ es 

DHSS sa&q. 

Oim. XH|2 CHIOI EH g^aj-S af¥0|fe SEfe a^nife &5st°S SSSR, XHI1 tH|0| EH 5^5|S 3S, g 
Bjocj] c£ fe ESIMEll U-gstE^ 4» 2iC|- 

Sg}. ^I0|M UHflS m¥Bfe! XHI1 ?)|0|e ^^a| °! ^¥2t2! X||2 ?||0|e ^^sj-o^ ggshfe 3401 7|fe 
ejcii. 01 mi. ^iHipi a^q xi|2 ciioiei -g^stSH q|o|EH dies) xh|2 qioiq g^afg i|2tsis F^ll 011 ah 
;'I|0|ee nt.j A |j2 jiio|e =^h{o| gj-v-S xiiTHSife aoi HUfawq. xi|2 ?||0|e 2^s)o el v. gj-n| 
h ES W¥QIh aSSfg AIS^3, XHI1 ?)|0|e 5^°to S fc 3S> =e|M0! ES BEJMS! tH^atES 
A|gS 4^ 2Jq. 

PII0|e EHEq ^I|0|e s^&f, Eai°! S^q AH|1 chi o| eh g^af, qioiq nHEq XHH B|0|eh g^°f3|- 

sia a^sis ¥S es mas no es izo^ saw 4= aq. 

ESf. Pl|0|e i|e SJ q|0|EH DDE ^¥^| MSSf. HSaf S|¥2| yE«IS SJ ?)|0|e apjaHfi *JZ}5|01. 
.'liOlt ]JH<= "J CH| 0| EH HUES >=i?|LI13. ^afsj gjg ^7)5(0) cgj|o| s ^ agoj dj 

pjas ^ 3Nq q|0|E|<a Aioiq esafg Eena qg. Eqy asst gJ asai 8i¥q SIEAHlgii 
won. ebii?j a^a EayiBH saioii &exii Msg gasia. eehh ?iio|j= mE°i xii2 ?hioij= g^at. 
E£H y Eaiej a^2| xi|2 q|0|E| s^et □! Eejy cioiej u| H oj 2 chioi eh S^aiS ^^sioi XHH lh 

xi xhi3 aa» 4 gjq. 

ES, ?l|0|J= HUE #¥ SJ Eai?J 3^ 9¥ S! qioiq DUE «¥q asa;, 35|3 esq 5|¥°l ^E 
SIS a] ?IIO|E aSatii AiztSfOI J||0|J= HIE, ES||°I 3^ gj q|0|EH IHEM ZfZf E£|LH3, EEHy ?)| 

01 j= iHEq XH|2 ?||0|!= g^an, sBjy EBHIPJ a^q x)|2 q|0|EH s^aj gj HS)y chioi eh ihe°I XHI2 
m 01 eh g^ajg ijzj-sfoi. ?iioi)= nHEq xin ?iioim g^a}, naipj a=?q xhh chi oi eh s^at °i chi o| 
eh aHEq xin chioieh g^afS E5H tS qg. a^afq gjg =j||« XH|7H§101 pja*i ^ 5H°J q|0|EH3 A| 
0 |o| 55=4 y eej y Eaipj a^q qa=on ?lx|& e^aHg HEHLH3, 01 Eay hs^si 3 §l¥q 
yExusg Eai?j a=^q xm qioiq ^°>m eshlhs xhi2 a*s§ saaai saioii yExii 

mae a^& ^e yq. 

Eyy ?l|0|!= nHEq XH|2 3l|o|)= g^s}. EEHy Eai?J a=iq xh|2 qioiq s^af ai syy chioieh m 

Eq XHI2 CHIOIEH S^aj-s 6 a| a: fe g a| a|z|o=: Ajafttj ^ oiq. 

g BSq qg ^ A| oil 011 qs aKg ha| g*|g Hf°} mgflxi^q 3|&q xil^ SBS, 315) ?|0|| XHI1 ^ 
01^311 AlgqOI 3)|0|)=a. ?II0|E gq aj j||0|e m| H# SSHSl^ 3||0|)= UH3S a^!§l3, 3I|0|)= uh 
3 Si ?m ?I0I| 311 01 M 12»4, yEXIIS, gs§, X1|1 q|0| eh aj xH|2 chioi eh S^qg 3^8101 

gstS) qg. XHI2 ifq±3# Aigqoi xi|2 gi xhm chioieh g^qg ^iqsioi qioiqa gj ±± gj ebiipj 
aqs saqs chioieh miag aaetq. qg, hioieh miag di^ss §ioi a^gg qqqoi chi 01 eh 
m&[ gaet miaq a« mse aasi3. yEsisai chioieh m^g aa^ as»§ aa» 
qg, xh|3 g)D|^3g Aigqoi Hsati EgHqs afe^q, 3iioi)= due fe)¥q eehchdh ^i 

■ 3ixi3 2!xi pig xm ¥S. Eaiei aq gj chioieh djieb qq eehch^ nn gj xhi2 xin a 

x)|2 a^»q hhj gj 3l|0|eaq q|0|EH30ll q§H gq^S S^oil xhh ^J||g 31X|3 aasiq £i 
S XHI2 ¥¥. 393 XHI1 gj XH|2 ¥Sg Xl|2|& qDHXI ¥S0I| XH|1 ^flilHq ^73Hg XH|2 ^IB 3|X|3 

aaqon as xhi3 ¥SM aasis esq DHyg aa&q. oioh. xm ¥ss sm Eqy y em s gj 
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3hois ig&m a^moi 3iiois hh.es Eamfe xii3 a^ag gasu, xin mxi xp gs« 8 
neiu as Eaiei a^si M2 mom mom m^°\ 1112 mom g^sr. asu 31101^ m 

E2| XII 2 3||0|E S^atS XIITIBQ. XII 2 OHfe'SIOI S|± S2|2| BEXIISg E£)L||E. X||1 gJ Xl|2 

a -a; lei 33IS stcHff S|i gs|2| E&1B BESlSg 4 at SKA bexii BUSS gath c|g, xil 1 a 

mss mm ebib s^ai a^mns Basis Si sa&q. 

oim. m± a^e sasis &m\M. n\2 si xii3 a^ag §sn ^ qioiei buesi xih hioiei 

U 3I|0|E DHH2I XI1 1 WIS g^afJII- gj£3IS Qj| 0| EH IE Ea me a! JIIOIM DUE E3 lag Sa 

s =^e ejedi. Mssts #31 sb^e^ saeis aoi 3ig§m. 

ESIS. £ tfgoi ^§IS 3i# soioiiai sa^i xiag 3ia xpi soisct aAi» * &ie^ S ttSei 
a ai oil oil chsioi *<¥B ESg sas s|oi 4f/i|5| aSefci. 

H Xi , E 1 LHXI E 5g »2S SIOI g BS2| £A|0||0|| (ftg HfSt e^UI^EI 3|B2| -?3E0I| CHSIOI a 

xii si anew. 

e 1011 eaib msi m\. mu2i as imm saioii oiei 31121 e«3 hai axis hub g^oi Bgoia 
q. mm sb. e 1011421 aoi. #ei ?iski) smoii 4 3n°i °iia hai axis mu g«(no, 120, 
130. 140)01 °hgoixiDi. Bgoixis myoi Ht°t ^m\±ti HHaej 3 s ?. ma s^cno, 120. 130, 

140)S C|42| S|±S 0|¥Oia 513 HA|¥(111. 121, 131, 141)2| ^^(112, 122. 132, 142)1 5» 
BEf. S|B HA|¥(111. 121. 131. 141)OI|S Ht°t E^xi^EI. bHa 5! »± 3^ §0| 112| gEH. 

g unswog HH^igOl 2iE. ?B¥(112, 122, 132. 142)0||S ±X|g3| 33EIS 24: IHE2I 

3|E| 9371 MS S|S §0| UHxISQ. 

neiqi. oiet &!■ esa hai a*ie gae moiis sa ^eiidi (stepper) esoim Aigsm. oi eipis 

A|S» IHOIIfe SIS HA|¥(111. 121. 131. 141) gJ ^S¥(112. 122. 132. 142)gg 0\H -?«ES 

2. -?2| tg£ gash n^ 3 £fe q= g|D|^3g Aigsioi Hfat ?I0|| sag) asste ESSI3. E9 

& * j\b mm a^sioi a^et mss as m¥°i ^ats ^iaiii°^ ^ g mm nng a ga 

M. OJBI&h HfSf nH@g !L^5£ gasf°SA1 °-i|a HAI SxIS atsf e L hx|^E1 715.(01 gaElfe 

aoiq. 

e 2fe e ioiiAi smsi una a^oii saa ^a hai axis eshxi^ei ^i=t°i mns 

UE|tH UH^IEOIQ. 

E 20I|A|2| ilOl a(DES fi£|*l°! SIS HA|¥0||fe Q4SI SfSi- E2Hx|iE)(3)fi| ZfZtS) Hf5| ea)jXI>i 
E1(3)0|| S^iaES 2SE|0| 2ifer 5|i S=(82)3| 7||0|ea(22) S! H|0| & (62) g HS(o|fe dHa €0| 

sasioi 2iq. ma hai¥ yia^ ^a^oiis ?iioisa(22) eon 2a@ ?iioie nnE(24)ei aioiEia 
(62) son gaa qioiei dhe(64)7| uh^ieich sin, aa^i eiei ^xi eibh axispi ?imoi 

?iioieai(2?) a! [nomads a?ia°s sasioi sa?i^ ys^i ?iff ^01^ e§tcn 

(shortinu bar) (4) 51 H|0|E|a B^IH(5)7( HH*IS|0| 2iED| . W\*& SWWW 91 d|0|Eia B B td! 

u en ipv (6) - >l»l a?ia°^ 23EI0I S!C|. 0| 9§fCH(4, 5)fe U50II XIPIEIDI, oia 
I Xj HI 'IBI S r= a 0| EB ¥2 20|E|. agS|X| 8fS EB ¥£ IB 3^S°£A| 3|| 0|e 

i ( u qioiEia e ^«(5)2r sbsheaisixi 2tm)m Mom ^ sife e^m Ba¥(6)g b 
aspi ?i5ioi sb^oii ga 21a. 

E 3 LHXI £ 5b £ 20IIAI SIB HA|¥^| afsj Egijx|iE|2| 5|4: a^ SI UHaal ^B¥2| lESa » 
CHslOI EAIB JlogAI. E 3S UHxIEOU, E 4 g! E 5fe E 30||A| IV- IV £31 V-V ag tt|5| B 
SI EAIS 9BE0|C|. 

BX|. 8B 7I5.K10) 91011 ^IS SI>2S |H01 ^A| a^a Efe 7\\0\e&(.22). 31101^(22)21 g0|| 
B3EI0I 2JO| 2|¥S¥E|S| ?A| dSl B3I B0| 31101 e£j (22) °£ a&c|^ 311 0|M DHE(24) gJ 3I|0| 
^a(22)2| gj¥B HfST ^!HX|^E12| 3I| 01 e S^(26)g Hfiglfe 3I|0|E UHaOl SaEIOI °1Q. 
01 311 01 M UHa(22, 24, 26)g egjm, 0| gs| Efe ags|££ g^S *E ^fetll. 0|gg 0|a°^ S 

ams g^oiife ef ss xisoi as ias sasu ss eis gasisi a* ^aoi ss gas 

BES 31 01 U|lfas|E|. 

g. aA|0l|0l|A|tr OlgStSS 01^013 3i|0|E HHa(22. 24. 26) g 0I|£ S|01 aB&E|. 3l|0|e U|Ai 

(22, 24, 26)2| 5|VS, h (221, 241. 261)S 3S(Cr) . gEIMB(Mo) SS S El EEL 1 §31 S0| 

I T0( indium-tin-oxide) ES IZ0( i ndi um-zi nc-oxi de)2|2| a* ^S0| SS S^HS SaE|0| a 
VSt(222. 242. 262)S 1>¥DIh(AI) ES &¥Q|h tf3(A! alloy)g3| aoi X|X|S S^ES gas|0| 
2iE|. 

311 0| M UHa(22. 24. 26) ?|0IIS as|ffi(SiN x ) ri|?|£ OI^OIS 3II0IE 3351(30)01 SagOl 3II0IE 
UHa (22. 24, 26)g S3 &!E|. 

311 0| S S35K30) ? |0||fe ^i5| HiaS 3i(hydrogenated amorphous silicon) tt|?|2| BE*II£ 0|¥O| 
3 BEffl EHS(42, 48)0| gat|0| 2JEQ|. eiEXII mi a (42. 48) ?|0||fe B(P) W^Sl nS Mf^gS 2fe 
ES ESEIOI 2JS Hiaa 0|?IS Ol^Oia Xl&a a^«(ohmic contact layer) Uia(S5. 56. 58) 

oi sagoi ?jei. 

a^s bib(55. 56. 58) 9ioiis eiioiei unaoi satioi 2AEI. ciioiei HHas xns sf^e aasoi 

2JS CH|0|E)a(62). C|| 01 E| a (62) 2| ff= g0|| 23901 2|VS¥E-|2| Sia dSl B3| BS CHI 0| Ey DUE 
(64). EE| E dl 0| El a (62) 2| gX|B ^ E=!!X|^E12| ±± g^(65)EE 0|^0|a C||0|E|a¥ Sg 5 
SftfEK EB. G||0|E|a¥(62, 64, 65)£| SB|E|0| 2iEtt| 3||0|e g^(26)0|| qs|01 S^(65)°| B 

CH^OH ?|x|8|S afaf EllXI^E^ E3IB S^(66)3| 311 0| S /j (22)2J ?|0I| ?|x|S|0| gtl£|01 2iS «X| 
^S3|g EaXII IHB(6B)E HSBQ. fl-X| ^33|g E3X1I HHEd(68)S Sri 3^(82)31 33EI 
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oi #xi m&3\m oigq. nam. ii a^(82)3i 31101^(22)21 iskse ss«i 33121 gxi g 
g§g§4 sxi ng3ig esxii ia(68)g ggsixi sg ^e ?jq. 
oisionxig ftxi 3?S3ig esxii mis (68)01 ggsioi °jg ggg gd°s assuiq. 

CHIOfEH 1(3(62. 64. 65. 66. 68)E 3110|E 13(22. 24. 26)31 qSh3|X|S 9SBL, 0[gSi Eg Afgmo 
£ Sgfi 4=E 2igG||. S 6!A|0l|0l|A1te 3g(Cr). S£|M3(Mo) Eg SEIE1E!! US g31 ao| IT0 Eg 
IZ0212J 2* Sf£0| Sg 9^3 §1¥S1(621. 641 , 651. 661. 681)31 agDls(AI) Eg 

SS(AI al loy)S3h i>0| X|X|g S2!£|01 °ig ^¥51(622, 642. 652. 662. 682)E£ 0]g 

013 OlgSf 0||S olOj aSeiq. cf, CflOIEH 13(62. 64. 65. 66. 68) g gX| 3|S3|g E3*ll 

ia(68)g 0|gs} g ^¥S}0| X1|3|E101 ol¥S1(681) 20| fefg 313q. 

oi7ioiw. gs§ ma ess. 56. 58)g 3 §i¥2i biexii ma (42. 48)3i 3 #¥2| mom bH<y (62. 64. 

65. 66. 68)°| 9* X|gg y*0| ^fe SfOj. G||0|E1 13(62. 64. 65. 66. 68)31 S13SI g&£h 

811 3|£iq. g. G||0|E13¥ ia(55)g G||0|E-|3¥(62, 64 . 65)21 S81813. ESI2 3^g 

a« ma(56)g nai2i 3^(66)31 s&sm, gxi ^a?ig a« ia(58)g #xi s=33ig e3*ii 

19(68)31- ggJSiq. 

•IS. a- SSI IS (42. 48)g C||0|E| 13(62. 64 . 65 . 66 . 68) gl S^g ia(55. 56, 57)31 gAfsh 2 

ag sm sip. ?Aiiaiosfe. ffxi s=33ig si£«i nna(48)g gxi ^s^ig ssxii mates) gj g 

X| S;33|g S*# ia(58)g ggJ& HgfOIXia. at si EEtui^Eig aEXll ia(42)g d|0|E| ana gJ 
a*f HHS 2| qDIXI ¥S31 q = q. g. H}°1 EaH7;|>.E-12| AHa¥0||Ai G)|0|E|3¥(62. 64. 65). g§| 
3^(65)31 E5H2 3=1(66)01 g£|£|01 212 q|0|E]g¥ gPjg(55)31 E3I2 3^g aa?6 m|g| 
(56) S ¥S|£|0| 21 °q. Bf^t eaHXI^EIg asxll ia(42)g 0|20||A| SO|X|X| 8J3 2aS|01 HIS} e 

axi^2i Anas ^jaeiq. eta. as*n ia(42)g usages gsEioi ^¥ ssiwi a si s^ei 
oi 2iq. 

3||0|eAj(22) gO||A| HI 0| El £\ (62) 3| g^Elfe ¥¥. C||0|E|£! ¥(62. 64. 65). S.H\°1 3^(66)31 ^Exll 

nna(42)g asat(70)°e goi sm. 

asat(70)oilfe Eai°! 3^(66) a giioiei hhe(64)» Eeimfe a*S(7i. 73) oi sei °l°a\, iima\s 

EEfe g1¥D|fe &3 g°S S^EICH °ia Hal"! 2^(66)2| ^¥St(662)31 qi 0| El 1E(64)2| 
(642)S 2121 X1I7IEI01. 3g g3| H0\ a# ^ a 0 | Sg 212,'2| 8|¥Si(661, 641 )0| S*Sf(71. 73) S 
goH E&1U 311 0|E 1E(24)1 H£|qg S (72) 0| M^a|(70) . 3||0|e 1251(30) a! 

aEXII HHa(42)0|| B3| °[o[H. ?||0|e 1E(24)°| 4f¥S1(242)g »|31E101 31101^ HHEL(24)2| oh¥S1 
(241)01 a^S(72)S SSH BSm 2iC|. 

e°i. asst(70)g iffl^iu oiai3ii cci?i2i ^3i as ga^ oi^oia 4 si°m. sie«i nna(42) 

gOIIAI S|01E S^(65)3| SaiSJ S^(66) AI0I0II ¥|A|o^g aHU ¥¥« §01 MSofg e^tt« 

31101^(22) 5J d|0|E|a(62)o£ S£|*f2J Sli 9^21 3I|0|E 123^(30) o,o)|fe £(i 9^(82)01 

eioi siq. sii a^(82)g a^s(7Ds mm naie! s^(66)°i si¥ai(66D3f ibisi -S3i*j°£ 

2!2!rl0| H1S{ ejHxiiElsrEI »4f £!Sfi g»0J ^S2| S=j» HWI S3ISP ^asHfl. ITO 'Ffe IZO 

oi¥jei tsfj ta sa^ etfioiaq. m± a^(82)g e«i sxi ^a3ig £a*)i nn@(6B) 2 
sei 01 gei*i. S3|a|o£ gatio) 01 on ttiei «xi ^a3ig Eg^ii nna(68)3i n §i¥2i 31101 

Ea(22)3^ #X| ^S3|l 0| gq. SIS. 3II01E n||H(24) SJ HI 0| El DUE (64) ?|0||g 3I|0|e d||h 

(84) gj C1|0|E1 1E(86)3|- 51^ 3^(82)31 ggJSl gas gAJEIOI 2JED1. S*S(72. 73) S g§| 

01 fog gAjEIOI 3II0IM 1E(24)2| §1¥91(241) g! C1|0|E1 IE (64)2) o|¥&}(641)2| 2| 

21 a«E|01 Siq. ^5 3|| 0| M IE (84) Si Hi d|0|q lE(86)fe IHE(24. 64)21 2|¥ 5| S SX|212| 

asia« e&sia nnE» fisoife »iti mg s°sai. &eai aeei sig omq. 

O|3|0||X1, S|S S^(82). H5 3I|0|M 1E(84) gJ C||0|E1 ffl|E(86)0| ITO °J IZ02J-BJ 9* ^Aj 0 | 

Bg a§ Eg gaEig°S Eai2 S^(66)°| §t¥S1(661). 3I|0|e IHE(84)2| §f¥SK841) SI 

E||0|E1 B|E(86)2| S|¥51(861)3t 2)3 SW?I iHgdl. 29513 n||E¥ g^S g*« 4 2iq. 
SIS S^(82)2| JH££| 0IISA1 ¥S61 IT02I IZ0» iSEU. »U|g a>|g HX| SX|2| gg M¥SSJ E 

a in xigsioiE gamq. 

351B. S SS21 XI1 1 aAlOIIOII H5 9!|a HAI gX|g ai°i e^HXISEI 7|S2| X1IS gJS Oil CHolOI E 
6a LUXI E 17b21 £JA|2| E 3 LHXI E 5S »3S S|0| ^JH|S| flSSiq. 

2X1. E 6a LHXI 6c0|| EA|«1 U|2| a0|. 31. SE|«3!°t Eg Se|«0! SSS13f ag XI1 1 3I|0|E g 
^Sfg 500-1.500 A 2| g»||S gSfSIIl. 0! CM ag0|fe^ Eg 8J¥0|h BSa)3| ag X1|2 311 0|E g 
^afg 1.000- 4.000 A 21 glS gstffl qg. X1|1 D|S3» 0|gSK)| X1I2 SJ X1|1 311 0|M S^°18 3^ 
Eg 6^ ^215101. 3|S(10) ?|OI| 3H0|EAj(22), 3||0|e BHE(24) gj 3110|E g=(26)S Sgolg Ojg 
S{(221. 241. 261: 222. 242, 262) ?S2| 3I|0|E UHaS gSSiq. 

qg. E 7a 1X1 7cOI| EA|£1 H121 SOI. 3||0|e S2S|(30), yEX1|S(40). a^gg ES'g HISS 
SS|# 518} 7|9 §*ta§ 0| gold 2}2{ 1.500 A U|X| 5.000 A . 500 A LHX| 1.500 A. 300 A U|X| 

600 A2| gins 2^ gsfeiq. 

0|01. 3S. SSIM0I5L Eg SSIM0J ©g2{31 ag X1|1 C||0|E-| ^^5|g 500-1.500 A 2| ^MIS. gSf 
§13. 0101 against Eg agDIs HSS131 ag Xl|2 d|0|q g^sjg 500-4.000 A 2) g»||£ gSf 

se qg. xii2 Disai Aigsioi xii2 gj xii 1 QioiEj g^at gj n oiaiHi a^sg ESS H|ga ffSSI 

g lEiyslOl C||0|E1Aj(62). Gil 0| El 1E(64). SS 8^(65) g C||0|Eia¥21 3 ol¥21 G||0|Eia¥ a 

mm ma (55). Eaia a^(66)3i 3 §i¥2i Eaigj gs;g a^s ma (56) si gxi s^oig esxh m 
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S(68)31 3 §1¥2| «X| 3^5|g a^i DH@(58)S S3»!q. 015|0)|A|, «X| ^S?IS £3x11 HIS 

(68)^ #xi a^s ms(58)g sasixi ^e siq. oi^ ggs sxi sisuig esaii 
ihs(68)oi s^eioh stfe g^e a one §ioi as&q. 

DIM, E 8a E 8c0ll EA|£! yfaf £01. aSlflig CVD gSfolOl 3.000 A 0|#2| 

5|X|fe H2&K70)g S35! ¥ »|3 0(^31 AlgolOl S2a(70)3) £!ESiS(40) Ey 511 01 e aSa(30) 

g miEiymoi s*s(7i. 72. 73)g sg-sffe oig2i mag saaq. oim. ;hioim hue (24) 

S2a(70). B£aHIS(40), ?1|0| ^ SSSK30) S! 5)|0|e HE(24)2| S¥a(242)g JHI51813, C1|0|q ID 
E(B4) SI Eai°i S^(66) 9|0l|AHfe iJ£9t (70) 31 qSOl D|| 0| EH HHE(64)2| &¥2t(642) S! EBIPJ 
(66)2| #¥a(662)g SITISHfl, «X| fi|*!5|g E£!*l| nHa(48)2| &¥SK682) E2! *||5te!q. 
SIB. Sli S^0| 8 ¥¥(Px)g 5S}§lfe get. g ^ d|0|E|£i(62) Ah0|°J S«0||AHfe M2SI- 

(70)31 qgoi e!Exi|#(40)g n\7\o\o\ nasi ¥£0115 xHBoi sasiE^ sex)|§ mag ga ©q. 
oi s 9i8ioi ¥goii nj ei- ^mm cis aaa mas ss§i3 ois ^a di^ss sioi §i¥si agg a 

ai Ajafg^gi. 01 Oil CHolOl qg2| E 9a LHXI E 17bg S8101 HQ 4U1I8I aS£!C|. 

Si SI. E2a(70) 9I0II aHat(PR). UllfsiSMIfe agfHfg 5.000 A Lj|X| 30.000 A2| ¥»IIS E 

Set ^, X1I3 01^3(300. 400)g S8|0| ES°!q. aHa(PR)2| EH ilEfe E 9a a! 9bOI|A| Efe ti[ 
21 «0|. SIS HA|¥(0)2} 4S¥(P)0I|AH q = q. 3=. SIS HAI¥(0)2| aSa(PR) S0IIAI S!0t| ESS 

¥S(oe sa°e¥Ei as aopixiaoi §yoii s-gsioi 3¥xi5i g§Hsi3 3 aESfe nsxpi 3cn 

£ aoi «Eq. 5|| o| M nHE¥ &! C1I0IE1 nHE^l sgsife ^S¥(P)2| a3a(PR)g o|21fe 32J gyoil 

ESS ¥g(B)S 81¥5J1X| won ygolOl 3SX)5) ¥oH@ &E||51 @Q. O15I0IIAI. SIS SA|¥ 

(D)L1 4S¥(P)0l|AH HM ESEIfe ¥¥(C B)g SSSt (70)0| «|51S ¥¥0|Q. 

Oil ?|SH>Mfe SIS HA|¥(D)0I| AlSolfe D1^3(300)21 ?g!¥(P)OI| AlSSfe Dl^a(400)£| ?5f» ^ 
gslfe Algal 4 2i°tH. 0i5|0||A|fe All 5(A| gag H|A|s ( q-. 

E 10a E 10h0|| EA|°f U121 ifO| , 01^3(300. 400)fe 5|S1(310. 410)3| 3 ?|°| 3S ttl?|S 

0l¥0ia M¥S£1 nHE!#(320 . 420). 3 93 DHS#(320 . 420) m Egg! 515(310. 410) S S3 £Jfe & 
¥S£1 aaia(pellicle)(330. 430)S 0|¥0|£!Q. M¥S& BH@5(320. 420)2| if ¥31gg 3% 0|S1S 
S13. ^a¥(P)0|| AlSSlfer D1^3(400)£| ae)S(430)2| 3 ¥31SS 90% 0|&0| E|E^ §101. §1S H 
A|¥(0)0ll AlSEJb D1^3(300)2| aie|S(330)2| g ¥3(gg ^S¥(P)2| Sj£|B(430)2| S¥31g2| 
20-60% 9 3 2! 20-40% §lfe 3i0| Ul^s|§m. 

SIB HA|¥(D)2| S¥S& 1511(330) did Oil. S92| gSNfe^Cl Sfg 35|. Sf 2.5^n,2| =2| #a 

(siit)om 2<xi agf°i nun mag oi^ss ai§^ ^e ssci. 

q§g, £ 11a SI E 1 1 bOil EAIel H|21 ^01. SIS HA|¥(0)°| D1^3(300)0||fe SS0|| 3« 3SS 

' o)g 2f ioo a mxi 3oo Aei ^mz #x ¥3iss y?3. ?s¥(P)2i 01^3(400)011^ oieh«j- 3 
sss a5ixi affe aoi ct. 01 m. sis hai¥(o)oii AigEit di ai ; 1 11 ?a¥(P) 

1£|S(430)3|- Sgjgl- ¥31aS 51X|£^ ft 4 EiQ. 

01 5 1 Oil AI ?|2| ^ 51X1 gfag SS610I AlSfi 4= SlsS MS0|C|-. 

9|2| ^ 5|X| Oil Oil At ^ElUHil AIMS! gif EH°| 3^011 5jg^ ^ oife Jio^ a g HA|^(D)21 
■^-S¥(P)5| LIS U| — 3P AlgSlOl t3-E|5| IH gOII 51fe£! 310|Ch 0|g5|| Stt EUSfe g«P0||fe 0| 
2| Oil E SIS HAi¥(0)2i ^S¥(P)2| ES A|2!g C1=5I| tt°SA| ^2HI1 £SI! 4E £iCJ-. 
3&IL1. SIS HA|¥(D)21 ?S¥(P)1 Sm EgfolXI ?^3 81L}2| 01^31 AlgofOI EHS> 4E alEOI 

oi 3|gl 4= 2Jte 01^321 e i2g sue sioi flgeiq. 

E 12011 EA|«! H121 SOI. 01^3(500)21 515(510) 9|0||fe ¥3(g ^a°i-(550)0| gatlOl °i°tK ¥31 
g 5SSK550) ?| Oil DtiaS(520)0| SSEIO) ¥3fg Sa°|(550)g SIS HA|¥(D) Oil A| fe nHgg 

(520) §i¥?g omsi ss on a*i sgtioi axis 4S¥(p)oiiAife iHa#(550) oi¥oiis aatioi °iq. 
3^ 515(510) 9loi|fe feopl q-g = jh oi4f2| waoi sagoi aoi @q. 
gg. ^S¥(P)0IIE ¥3fg ^aaig g 4 32DI. 01 39 4S¥(P)2J ¥31g Sg2i2| ¥31gg SIS 
HAI¥(P)2| ¥31g 5S°t(550)2| ¥3|gHq feg ¥2|gg 51X|0| *!q. 

Ol&iei ¥31g 5SSK550)g 5|X|fe gf01^3(500)l X1ISS HHOIIfe. SX| 515(500) 91011 ¥B1g 

(550)31. 01 ¥31g 5aai(550)3l ^aui 51 qs mas(520)g S^oioi sjftsiq. SSOII 2*1 asisi 

(EA|S|X| gtit)g E58I3 ES. S^*! ? aS^g D1^3£ 8101 BHaS(520)g ^Zf&q. ^ 

s aa^a xims? * q/i ?s¥(P)2i chssi^ 91*121 ^3ig sasig EsAi?ite xn^g 

aaai KHa(EA|8fX| pi§)g S^IS! qg. o|» oi^as sioi ¥31g 58 a} (550) g 4|4S°sm 
aoi^3(50o)g sia&q. 

3931. aHa(PR) 5 81¥0ll SAIgOl feS ^ 5||0|E HH<y (22. 24. 26)0|q CHI 01 EH HB<M(62. 

64. 65. 66. 68)01 2Jfe ¥¥S 5A1@ gjog oj §K) j tgA , qs ^2) 5A1^0| piOia 4 K 

ci. om y xi §151 9)8101 §l¥£¥qq SAlHg sie§lfer Sg ¥5iq sting! asa(PR)g Alglf 4 
2iq. 

oi at! sane aaa(PR)g es«! aa§is e 13a a e i3boiiAi2i as aaa nna(PR)oi se 
otaq. m. 5ii oi s nHE(24) sy qioiq ihe(64)2| a¥ 9i wife asaoi sagot axi e>3. 5noim 

D||E(24)21 q| 01 EH HHE(64)2| g!¥» XH2|*! Efe 4S¥(P). SIS HA|¥(0)0||AH Cfl 0| EH>j ¥(62 . 64. 
65) gj E9IS 2^(66) S! CH| 0| EH Ai ¥(65) 21 Eai°! S^(66) Af0|2) SEAl|#(40)q #¥0||fe ¥»1fe a 
gaol g^EIOI 2iEq. SIS HA|¥(D)0||A| SX| ^35|g ESaII 1)19(68) S¥ S! Sli gs|(Px) £¥ 

oiife gfg aasfoi gasiq £>q. e i3boiiAi2i aoi. esis a^(66)q g¥ ^¥on §fg a&sioi 
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S3SICH £ife 31E 3|g8)q. 

OICH, 3S)4(PR)2| 8fg ¥¥(C)2| ipJdlfe S|2L =pJ)||2| °f 1/4 UIXI 1/7 4S S; 350 A LHXI 10,000 A 

3E. qg bl^sjSCTg. 1.000 A lht;| 6.000 A3| £|£g stg 3J0I gq. g 0tl# 8S. 3i!4(PR) 

2| S|S ^Jllfe 25.000 A L||X| 30,000 A2S 8|3, SIS HA|if!(D)q ¥3)88 30 5)0) gfg yafaf 

si jpjipi 3,000 A lhxi 5,000 A3) siEg if 4 2tq. 3qq y?ife ¥mg 34 442| gg saoy 
qq flaqqoi sins, qqg gg 23 oi| [t|£) 01^321 heii, as 3ggq ¥ffll Eg ¥3)8 2 

a 421 ^afsom A13 gs saeioioi gq. 

oiqg g/g ¥wq aa=tg gaaei sa°s ysejg tt. gag * qg^¥S gsioi gas 4 

E SSIP. 

0101. 34 44 a^st DNS (PR) Si 3 §l¥2| sfS. q S2l4(70). SE*H»(40) gJ 311011= 

334(30)011 LHft a4g StSgq. 

oiih. aw pjgg asm. a^st mie(PR) § a ¥¥g &ssi xii>ieixi p>3 yoi ?jo)o) s)3. b ¥S 

8)¥2) MSBK70). SEx)|#(40) gJ 3||0|E 334(30)01 X||71E|0|01 8|q. C ¥S 8|¥0l|A|g MSSL 

(70)3i g£*n#(40)3g nmrnn 3hoim as4(30)g ximtixi stow ©a-. 

0|» ?|oHA|. aim EHS(PR)3| 3 8)¥2| si=g g A |o|| Ajattf 4= oi fe a4 i Ai2{ Hhgjg A)gfi 4= £J 
q. 

gS, 8JS ^»l|2| 33401 M^tJg ¥»ll£ a0| 3|| 0| e a 2 S} (30) 2| £¥011 BEa)I9(40)21 g)¥3| £ 

ftS|g 38 Sxispi 3311. 334 me(PR)3) 3 s)¥2| 488 oiq EPlis q^o) 44» 4 £iq. 
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